Sexual differentiation, pregnancy, calorie restriction, and aging affect the adipocyte-specific secretory protein adiponectin.
Adiponectin or adipocyte complement-related protein of 30 kDa (Acrp30) is a circulating protein produced exclusively in adipocytes. Circulating Acrp30 levels have been associated with insulin sensitivity in adult mice and humans, yet the Acrp30 profile over the lifespan and its hormonal regulation in vivo have not been previously described. Hence, we set forth to determine whether hormonal and metabolic changes associated with sexual maturation, reproduction, aging, and calorie restriction affect Acrp30. In mice, Acrp30 levels increase during sexual maturation by 4-fold in males and 10-fold in females. Neonatal castration (CX) allows Acrp30 of adults to reach female levels. CX in adults does not lead to female Acrp30 levels unless glucocorticoid exposure is elevated simultaneously by implant. Ovariectomy of infant mice does not interfere with the pubertal rise of Acrp30. However, ovariectomy in adults increases Acrp30. Estrogen suppressed Acrp30 in mice and 3T3-L1 adipocytes. In parallel to changes in estrogen action, Acrp30 decreased in late gestation but increased in both calorie-restricted and old (anovulatory) mice. The reduction of Acrp30 in lactating dams is consistent with a suppressive effect of prolactin and a stimulating effect of bromocriptine. In summary, Acrp30 levels in serum are under complex hormonal control and may play a key role in determining systemic insulin sensitivity under the respective conditions.